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(54) FUEL CELL STACK 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell stack 
for lubricating and completely exhausting water 
introduced into a communicating hole with effectively 
compacting size to be suitable for mounting on a vehicle. 

SOLUTION: An fuel cell stack 10 is provided with an 
outlet side oxidizer gas-communicating hole 38b, a plane 
14a of first separator 14 is provided with an oxidizer gas 
flowing channel grooves 42, 44, with which the grooves 
face with each other in the gravity direction while 
meandering in the horizontal direction, a second oxidizer 
gas flowing channel groove 44 is communicated with the 
outlet side oxidizer gas communicating hole 38b via an 
oxidizer gas connecting channel 48. The outlet side 
oxidizer gas communicating hole 38b is provided with a 
porous of absorption tube 86 for exhausting water into 
an outside of the fuel cell stack 10 by capillary 
phenomenon and difference in the atmospheric pressure. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell stack constituted by carrying out the laminating of the unit fuel cell cell 
which is characterized by providing the following, and which consists of an anode lateral 
electrode and a cathode lateral electrode on both sides of a solid-state polyelectrolyte film, and 
the separator which pinches the aforementioned unit fuel cell cell horizontally The run through- 
hole for passing the reactant gas which is penetrated and prepared in the flank periphery 
marginal part of the aforementioned separator, and contains fuel gas or oxidizer gas the 
aforementioned free passage — the gas passageway for moving in a zigzag direction horizontally 
in the electrode power generation side of the aforementioned separator, being prepared, and 
supplying the aforementioned reactant gas to the aforementioned anode lateral electrode or the 
aforementioned cathode lateral electrode, while it is open for free passage to a hole, and the 
aforementioned free passage — a hole — the porosity siphon object for being arranged inside 
and discharging water 

[Claim 2] It is the fuel cell stack characterized by setting up Deguchi of the aforementioned 
porosity siphon object more nearly up than the run through-hole for eccrisis of the 
aforementioned reactant gas while the aforementioned gas passageway winds horizontally and 
being prepared toward the gravity direction in a fuel cell stack according to claim 1. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the fuel cell stack 
suitable for especially mount constituted by carrying out the laminating of the unit fuel cell cell 
which consists of an anode lateral electrode and a cathode lateral electrode on both sides of a 
solid-state polyelectrolyte film, and the separator which pinches the aforementioned unit fuel 
cell cell horizontally. 
[0002] 

[Description of the Prior Art] For example, the solid-state macromolecule type fuel cell is 
constituted by pinching with separator the unit fuel cell cell constituted by the both sides of the 
electrolyte which consists of macromolecule ion exchange membrane (cation exchange 
membrane) by **(ing) an anode lateral electrode and a cathode lateral electrode an opposite, 
respectively, and usually, only a predetermined number carries out the laminating of this unit fuel 
cell cell, and it is used as a fuel cell stack. 

[0003] In this kind of fuel cell stack, on a catalyst electrode, hydrogen is ionized and the fuel gas 
supplied to the anode lateral electrode, for example, the gas which mainly contains hydrogen, 
(henceforth hydrogen content gas) moves to a cathode lateral-electrode side through the 
electrolyte humidified moderately. The electron produced in the meantime is taken out by the 
external circuit, and is used as electrical energy of a direct current. Since oxidizer gas 
(henceforth oxygen content gas), for example, the gas which mainly contains oxygen, or air is 
supplied, in this cathode lateral electrode, a hydrogen ion, an electron, and oxygen react and 
water is generated by the cathode lateral electrode. 

[0004] In the above-mentioned fuel cell stack, in order to supply fuel gas and oxidizer gas 
(reactant gas) to the anode lateral electrode and cathode lateral electrode of each unit fuel cell 
cell by which the laminating is carried out, respectively, constituting an internal manifold is 
performed, two or more free passages which this internal manifold was specifically open for free 
passage in one to each unit fuel cell cell and separator by which the laminating is carried out, 
and were prepared — a hole — having — **** — the free passage for supply — if reactant gas 
is supplied to a hole, while distributed supply of the aforementioned reactant gas will be carried 
out for every unit fuel cell cell — the free passage for discharge in used reactant gas — it is 
constituted so that it may be discharged by the hole in one 

[0005] By the way, in the run through-hole to which oxidizer gas flows especially, the produced 
water generated in respect of electrode power generation is easy to be introduced, and stay 
water exists in many cases in this run through-hole. On the other hand, there is a possibility that 
the stay water by dew condensation etc. may be generated in the run through-hole by which fuel 
gas is passed. For this reason, a run through-hole will be reduced or blockaded with stay water, 
and the fault that the flow of reactant gas is barred and a power generation performance falls is 
pointed out. 

[0006] The fuel cell by which the hydrophilic coat was prepared in the fuel gas passage and the 
oxidization gas passageway which were formed in the laminating side of a collector is known 
there as indicated by JP,8-1 38692.A. As shown in drawi ng 15 , while penetration formation of the 
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feeding-and-discarding passage 2a and 2b of fuel gas is specifically carried out at the both-sides 
section of a collector 1, penetration formation of the feeding-and-discarding passage 3a and 3b 
of oxidization gas is carried out at the upper and lower sides of this collector 1 . While two or 
more oxidization gas passagewaies 4 are mutually parallel to the power generation side side of a 
collector 1 along the vertical direction and being prepared on a straight line, the hydrophilic coat 
5 is formed in the aforementioned oxidization gas passageway 4. furthermore — feeding-and- 
discarding passage 3b of oxidization gas — porosity — the member 6 is arranged 
[0007] In such composition, if the water generated by the power generation side side with 
operation of a fuel cell is introduced into the oxidization gas passageway 4, this generation water 
will make the hydrophilic coat 5 formed in the aforementioned oxidization gas passageway 4 a 
damp or wet condition. This generation water is transmitted to the hydrophilic coat 5 and its 
front face with a self-weight, flows to perpendicular down, and is discharged from the oxidization 
gas passageway 4. furthermore, the porosity by which generation water has been arranged at 
feeding-and-discarding passage 3b of oxidization gas — since it is absorbed by the member 6, it 
is supposed that this generation water can be more certainly discharged from the oxidization gas 
passageway 4 
[0008] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional 
technology, since the feeding-and-discarding passage 3a and 3b of oxidization gas is formed in 
the upper and lower sides of a collector 1, it will become difficult to short-length-ize the size of 
the height direction of the whole fuel cell. In case it is especially used as a fuel cell stack for 
mount, it is necessary to use spaces, such as an under floor of the automobile body, effectively, 
and there is a flower-stalk request which wants to short-length-ize the height direction of the 
whole fuel cell as much as possible. However, with the above-mentioned conventional 
technology, there is a problem that it cannot respond to this kind of request effectively. 
[0009] And the feeding-and-discarding passage 3a and 3b of oxidization gas is constituted by 
the upper and lower sides of a collector 1 at the long picture at the longitudinal direction. 
Thereby, in order to secure the rigidity of a collector 1, it is necessary to set up the thickness of 
this collector 1 comparatively greatly, and the problem that the size of the direction of a 
laminating of the whole fuel cell stack will long-picture-ize is pointed out. 

[0010] While this invention solves this kind of problem and having a smooth and positive drainage 
function, it aims at offering the fuel cell stack which the size of the height direction is short- 
length-ized as much as possible, and can carry out the thinning of the thickness of separator 
effectively. 
[0011] 

[Means for Solving the Problem] In the fuel cell stack concerning the claim 1 of this invention, 
while the run through-hole for passing the reactant gas which penetrates at the flank of 
separator and a periphery edge and contains fuel gas or oxidizer gas is prepared, to this run 
through-hole, the gas passageway for moving in a zigzag direction horizontally in the electrode 
power generation side of the aforementioned separator, and passing reactant gas is open for free 
passage. For this reason, the size of the height direction of separator can be short-length-ized 
effectively, and it becomes possible to constitute the fuel cell stack suitable for mount. 
[0012] Then, when a fuel cell stack inclines by the posture of vehicles etc., there is a possibility 
that the dew condensation water of the produced water which piles up in a run through-hole 
may flow backwards to a gas passageway, and a power generation performance may fall. In the 
run through-hole, the porosity siphon object for discharging generation water is arranged in that 
case, therefore, a free passage — while the water introduced into the hole permeates the 
porosity siphon inside of the body by capillarity — the aforementioned free passage — a hole — 
the pressure differential of inner reactant gas — the aforementioned water — this free passage 
— it extrudes toward the outlet side of a hole 

[0013] thereby — a free passage — a hole — a pressure differential [ in / the vertical style of 
capillarity and reactant gas / in inner water ] — the aforementioned free passage — it becomes 
possible to be certainly discharged from a hole, to prevent that the aforementioned water flows 
backwards to a gas passageway, and to maintain a power generation performance effectively 
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[0014] Moreover, in the fuel cell stack concerning the claim 2 of this invention, while a gas 
passageway winds horizontally and being prepared toward the gravity direction, Deguchi of a 
porosity siphon object is set up more nearly up than the run through-hole for discharge of 
reactant gas. For this reason, various kinds of piping can be effectively collected to the flank of a 
fuel cell stack, there is no bird clapper greatly [ the size of the height direction of the whole fuel 
cell stack ], and, moreover, the flexibility of a piping layout improves. 
[0015] 

[Embodiments of the Invention] Drawing 1 is outline longitudinal-section explanatory drawing of 
the fuel cell stack 10 concerning the 1st operation form of this invention, and drawing 2 is the 
important section decomposition perspective diagram of the aforementioned fuel cell stack 10. 
[0016] The fuel cell stack 10 is equipped with the unit fuel cell cell 12 and the 1st and 2nd 
separator 14 and 16 which pinches this unit fuel cell cell 12, and the laminating of two or more 
sets of these is carried out. the [ the 1st which becomes the aforementioned cathode lateral 
electrode 20 and the aforementioned anode lateral electrode 22 from the porosity carbon paper 
which is a porous layer while the unit fuel cell cell 12 has the solid-state polyelectrolyte film 18, 
and the cathode lateral electrode 20 and the anode lateral electrode 22 arranged on both sides 
of this electrolyte film 18, and ] — 2 gaseous-diffusion layers 24 and 26 are arranged 
[0017] The 1st and 2nd gaskets 28 and 30 are formed in the both sides of the unit fuel cell cell 
12, and while the 1st gasket 28 of the above has the big opening 32 for reaching cathode lateral- 
electrode 20 and containing the 1st gaseous diffusion layer 24, it has the big opening 34 for the 
2nd gasket 30 of the above reaching anode lateral-electrode 22, and containing the 2nd gaseous 
diffusion layer 26. While the unit fuel cell cell 12, the 1st, and 2nd gaskets 28 and 30 are pinched 
by the 1st and 2nd separator 14 and 16, the 3rd gasket 35 is arranged by this 2nd separator 16. 
[0018] The 1st separator 14 prepares entrance-side fuel gas run through-hole 36a for passing 
fuel gas, such as hydrogen content gas, and entrance-side oxidizer gas run through-hole 38a for 
passing the oxidizer gas which is oxygen content gas or air in the longitudinal direction ends 
upper part side. 

[0019] Entrance-side cooling-medium run through-hole 40a for passing cooling media, such as 
pure water, ethylene glycol, and oil, and outlet side cooling-medium run through-hole 40b for 
passing the aforementioned cooling medium after use are prepared in the longitudinal direction 
ends central site of the 1st separator 14. the outlet side fuel gas free passage for passing fuel 
gas in the longitudinal direction ends lower part side of the 1st separator 14 — a hole — 36b 
and the outlet side oxidizer gas free passage for passing oxidizer gas — a hole — 38b — an 
entrance-side fuel gas free passage — hole 36a and an entrance-side oxidizer gas free passage 
— a hole — it is prepared so that it may become 38a and a diagonal position 
[0020] Entrance-side oxidizer gas run through-hole 38a is approached, and two or more 1 st 
oxidizer gas-passageway slots (6 [ for example, ]) (gas passageway) 42 which became 
independent, respectively are established in field 14a which counters the cathode lateral 
electrode 20 of the 1st separator 14 toward the gravity direction, moving in a zigzag direction 
horizontally. The 1st oxidizer gas-passageway slot 42 joins the three 2nd oxidizer gas- 
passageway slots (gas passageway) 44, and this 2nd oxidizer gas-passageway slot 44 approaches 
and carries out termination to outlet side oxidizer gas run through-hole 38b. 
[0021] As shown in drawing 2 - drawin g 4 , to the 1st separator 14 While penetrating this 1st 
separator 14 and an end is open for free passage to entrance-side oxidizer gas run through-hole 
38a by field 14b of an opposite side with field 14a The 1st oxidizer gas connection passage 46 
which the other end opens for free passage into the 1st oxidizer gas-passageway slot 42 by the 
aforementioned field 14a side, While an end is open for free passage to outlet side oxidizer gas 
run through-hole 38b by the aforementioned field 14b side, the 2nd oxidizer gas connection 
passage 48 which the other end opens for free passage into the 2nd oxidizer gas-passageway 
slot 44 by the aforementioned field 14a side penetrates the 1st separator 14 of the above, and is 
prepared. 

[0022] it is shown in drawing 2 — as — the longitudinal direction ends side of the 2nd separator 
16 — the 1st separator 14 — the same — an entrance-side fuel gas free passage — hole 36a 
and an entrance-side oxidizer gas free passage — hole 38a and an entrance-side cooling- 
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medium free passage — hole 40a and an outlet side cooling-medium free passage — hole 40b 
and an outlet side fuel gas free passage — hole 36b and an outlet side oxidizer gas free passage 

— a hole — 38b is formed 

[0023] As shown in drawing 5 , entrance-side fuel gas run through-hole 36a is approached, and 
two or more 1st fuel gas passage slots (6 [ for example, ]) (gas passageway) 60 are formed in 
field 16a of the 2nd separator 16. This 1st fuel gas passage slot 60 extends toward the gravity 
direction, moving in a zigzag direction horizontally, joins the three 2nd fuel gas passage slots (gas 
passageway) 62, and this 2nd fuel gas passage slot 62 carries out termination near the outlet 
side fuel gas run through-hole 36b. 

[0024] the 2nd separator 16 — an entrance-side fuel gas free passage — a hole — the 1st fuel 
gas connection passage 64 which opens 36a for free passage into the 1 st fuel gas passage slot 
60 from the field 16b side, and an outlet side fuel gas free passage — a hole — the 2nd fuel gas 
connection passage 66 which opens 36b for free passage into the 2nd fuel gas passage slot 62 
from the aforementioned field 16b side penetrates the 2nd separator 16 of the above, and is 
prepared 

[0025] as shown in drawing 3 and d rawing 6 , the level difference section 70 corresponding to 
the opening 68 of the 3rd gasket 35 forms in field 16b of the 2nd separator 16 — having — the 
inside of the level difference section 70 — an entrance-side cooling-medium free passage — 
hole 40a and an outlet side cooling-medium free passage — a hole — two or more main passage 
slots 72a and 72b which approach 40b and constitute cooling-medium passage are formed 
Between main passage slot 72a and 72b, the branching passage slot 74 which branch in a book, 
respectively extends horizontally, and is prepared. 

[0026] The 2nd cooling-medium connection passage 78 which opens for free passage the 1 st 
cooling-medium connection passage 76 which opens entrance-side cooling-medium run through- 
hole 40a and main passage slot 72a for free passage, and outlet side cooling-medium run 
through-hole 40b and main passage slot 72b penetrates the 2nd separator 16 of the above in the 
2nd separator 16, and is established in it. 

[0027] it is shown in drawing 2 — as — the longitudinal direction both ends of the 1st, the 2nd, 
and 3rd gaskets 28, 30, and 35 — an entrance-side fuel gas free passage — hole 36a and an 
entrance-side oxidizer gas free passage — hole 38a, entrance-side cooling-medium 
breakthrough 40a, and an outlet side cooling-medium free passage — hole 40b and an outlet side 
fuel gas free passage — hole 36b and an outlet side oxidizer gas free passage — a hole — 38b 
is prepared 

[0028] As shown in drawing 1 , the 1st and 2nd end plates 80 and 82 are arranged, and through 
the tie rod 84, the above 1st and the 2nd end plate 80 and 82 bind tight in the direction both 
ends of a laminating of the unit fuel cell cell 1 2, the 1 st, and 2nd separator 1 4 and 1 6 in one, and 
are being fixed to them. 

[0029] In the fuel cell stack 10, the porosity siphon object 86 is extended and arranged by outlet 
side fuel gas run through-hole 36b in the direction of a laminating outlet side oxidizer gas run 
through-hole 38b and if needed, respectively at least. As shown in draw ing 1 and drawing 7 , the 
porosity siphon object 86 is equipped with a metal 88, for example, the pipe-like core material 
made from SUS (stainless steel), and two or more wire rods 90 twisted around the periphery 
section of this core material 88. 

[0030] As shown in drawing 8 , the wire rod 90 has the shape of irregularity on the front face, 
and space 92 is formed by bundling each wire rod 90. This space 92 has extended along with the 
longitudinal direction (the direction of a laminating of the fuel cell stack 10) of a core material 88. 
A core material 88 may blockade and constitute the ends, and this core material 88 is being fixed 
through the fixed means which is not illustrated in the fuel cell stack 10. 

[0031] it is shown in drawing 4 and drawi n g 5 — as — the porosity siphon object 86 — an outlet 
side oxidizer gas free passage — a hole — the inside of 38b, and an outlet side fuel gas free 
passage — a hole — the inside of 36b — setting — the gravity direction bottom — the [ and ] - 

- the [ 2 oxidizer gas connection passage 48 and ] — it is installed in the position estranged 
from 2 fuel-gas connection passage 66 

[0032] As shown in dra win g 1 , while the pore 94 which is open for free passage to outlet side 
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oxidizer gas run through-hole 38b is formed, the manifold shell 98 which is open for free passage 
through a joint 96 at the aforementioned pore 94 to the 1st end plate 80 of the above is 
connected to the 1st end plate 80. The porosity siphon object 102 which the manifold shell 98 
was equipped with the outside shell 100 which curves from a joint 96 to the upper part, and was 
connected to the porosity siphon object 86 into this outside shell 100, or was extended from the 
aforementioned porosity siphon object 86 is arranged. This porosity siphon object 102 is 
connected to the storage-of-water tank (not shown) which stores usable water in for example, 
the object for gas humidification, or reforming. 

[0033] In addition, to the 1st end plate 80, the pore 104 which is open for free passage to outlet 
side fuel gas run through-hole 36b is formed, the manifold shell 98 mentioned above and the 
manifold shell 106 constituted similarly are connected with this pore 104, and the detailed 
explanation is omitted. 

[0034] Thus, operation of the fuel cell stack 10 concerning the 1st operation gestalt constituted 
is explained below. 

[0035] In the fuel cell stack 10, while fuel gas, for example, the gas containing the hydrogen 
which reformed the hydrocarbon, is supplied, in order to supply air or oxygen content gas (only 
henceforth air) as oxidizer gas and to cool the power generation side of the unit fuel cell cell 12 
further, a cooling medium is supplied. As shown in drawing 3 and drawing 5 , the fuel gas supplied 
to entrance-side fuel gas run through-hole 36a in the fuel cell stack 10 moves to the field 16a 
side from the field 16b side through the 1st fuel gas connection passage 64, and is supplied to 
the 1st fuel gas passage slot 60 currently formed in this field 16a side. 

[0036] The fuel gas supplied to the 1st fuel gas passage slot 60 moves in the gravity direction, 
moving in a zigzag direction horizontally along with field 16a of the 2nd separator 16. The 
hydrogen content gas in fuel gas is supplied to the anode lateral electrode 22 of the unit fuel cell 
cell 12 through the 2nd gaseous diffusion layer 26 in that case. And intact fuel gas is discharged 
by outlet side fuel gas run through-hole 36b, after intact fuel gas is introduced into the 2nd fuel 
gas connection passage 66 through the 2nd fuel gas passage slot 62 and moves to the field 16b 
side, while the anode lateral electrode 22 is supplied moving along the 1st fuel gas passage slot 
60. 

[0037] Moreover, the air supplied to entrance-side oxidizer gas run through-hole 38a in the fuel 
cell stack 10 is introduced into the 1st oxidizer gas-passageway slot 42 through the 1st oxidizer 
gas connection passage 46 which is open for free passage to entrance-side oxidizer gas run 
through-hole 38a of the 1st separator 14, as shown in drawing 3 . As shown in drawing 2 , while 
the air supplied to the 1st oxidizer gas-passageway slot 42 moves in a zigzag direction 
horizontally and moving in the gravity direction, the oxygen content gas in this air is supplied to 
the cathode lateral electrode 20 from the 1st gaseous diffusion layer 24. On the other hand, 
intact air is discharged by outlet side oxidizer gas run through-hole 38b from the 2nd oxidizer 
gas connection passage 48 through the 2nd oxidizer gas-passageway slot 44. Power will be 
supplied to the motor which power generation is performed in the unit fuel cell cell 12, for 
example, is not illustrated by this. 

[0038] After the cooling medium supplied in the fuel cell stack 10 is introduced into entrance- 
side cooling-medium run through-hole 40a, as shown in drawing 6 , it is supplied to main passage 
slot 72a by the side of field 16b through the 1st cooling-medium connection passage 76 of the 
2nd separator 16 further again. A cooling medium joins main passage slot 72b, after cooling the 
power generation side of the unit fuel cell cell 12 through two or more branching passage slots 
74 which branch from main passage slot 72a. And the cooling medium after use is discharged 
from outlet side cooling-medium run through-hole 40b through the 2nd cooling-medium 
connection passage 78. 

[0039] by the way, when the fuel cell stack 10 is operated as mentioned above, the water of 
comparatively many especially in the cathode lateral-electrode 20 side generates — having — 
**** — this water — the [ the 1st and ] — 2 oxidizer gas-passageway slots 42 and 44 — 
minding — an outlet side oxidizer gas free passage — a hole — it is drawn by 38b 
[0040] in this case — the 1st operation gestalt — an outlet side oxidizer gas free passage — a 
hole — the porosity siphon object 86 arranges to 38b — having — **** — this outlet side 
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oxidizer gas free passage — a hole — the water introduced into 38b penetrates two or more 
wire rods 90 which constitute the aforementioned porosity siphon object 86 by capillarity, and is 
led to the space 92 currently formed between the aforementioned wire rods 90 Here, in the fuel 
cell stack 10, oxidizer gas and fuel gas have the static pressure distribution as shown in drawing 

9 . For this reason, the water which the pressure of the outlet side of outlet side oxidizer gas run 
through-hole 38b became lower than the pressure by the side of the interior, and was introduced 
into the space 92 of the porosity siphon object 86 by the pressure differential of the vertical 
style of air is extruded at the 1st end-plate 80 98, i.e., manifold shell, side so that it may be 
shown in the direction of arrow A among drawing 1 . 

[0041] With the 1st operation gestalt, by this the water introduced into outlet side oxidizer gas 
run through-hole 38b By the capillarity of the porosity siphon object 86, and the pressure 
differential of the air in this outlet side oxidizer gas run through-hole 38b It is discharged 
smoothly and certainly at the porosity siphon object 102 side in the manifold shell 98, and the 
effect that the drainage nature of dew condensation water, such as generation water which piles 
up with easy composition, improves effectively is acquired. 

[0042] In case the fuel cell stack 10 is especially carried in vehicles, even if the aforementioned 
fuel cell stack 10 inclines with the inclination of a run way etc., the water introduced into outlet 
side oxidizer gas run through-hole 38b does not flow backwards to the 2nd oxidizer gas- 
passageway slot 44 side. Therefore, it prevents that an electrode power generation side is being 
worn with generation water within the fuel cell stack 10, and there is an advantage of becoming 
possible to prevent power generation performance degradation certainly. 

[0043] furthermore, the porosity siphon object 86 is shown in drawing 4 — as — an outlet side 
oxidizer gas free passage — a hole — the gravity direction bottom of 38b — the [ and ] — it is 
arranged in the position estranged from 2 oxidizer gas connection passage 48 For this reason, 
while the absorptivity of generation water improves, it can prevent disturbing the flow 
distribution of the air by the side of the electrode power generation side of the 1st separator 14. 
And the pressure loss of the air within outlet side oxidizer gas run through-hole 38b is not made 
to increase. 

[0044] As shown in drawing 1 , the manifold shell 98 is curving up and the porosity siphon object 
102 arranged in this manifold shell 98 is arranged further again more nearly up than outlet side 
oxidizer gas run through-hole 38b. It becomes possible to arrange the manifold shell 98 in the 
field of the 1st end plate 80 by this, and there is no bird clapper greatly [ the size of the height 
direction of the fuel cell stack 10 whole ]. Therefore, while the flexibility of a piping layout 
improves, the height direction of the fuel cell stack 10 whole is shortHength-ized effectively, and 
the advantage of excelling especially in mount is acquired. 

[0045] moreover, the 1st operation gestalt shows to drawing 2 — as — an entrance-side fuel 
gas free passage — hole 36a and an entrance-side oxidizer gas free passage — hole 38a and an 
entrance-side cooling-medium free passage — hole 40a and an outlet side cooling-medium free 
passage — hole 40b and an outlet side fuel gas free passage — hole 36b and an outlet side 
oxidizer gas free passage — a hole — 38b is prepared in the longitudinal direction both ends of 
the fuel cell stack 10 For this reason, while not preparing a long picture run through-hole in a 
longitudinal direction and being able to short-length-ize the height direction of the fuel cell stack 

10 aforementioned whole as much as possible in the upper part and the lower part of the fuel 
cell stack 10, improvement in intensity is achieved and the direction of a laminating of the fuel 
cell stack 10 aforementioned whole can be thin-shape-ized effectively. 

[0046] In addition, with the 1st operation gestalt, although only the outlet side oxidizer gas run 
through-hole 38b side was explained, it becomes possible by the water of condensation's having 
occurred similarly and using the porosity siphon object 86 for the outlet side fuel gas run 
through-hole 36b side to have an efficient and positive drainage function. Moreover, although the 
porosity siphon object 86 has the pipe-like core material 88, this may be substituted and a 
cylindrical member may be used. 

[0047] the [ the 1st which is a gas passageway with the 1st operation form further again at field 
14a of the 1st separator 14, and ], while 2 oxidizer gas-passageway slots 42 and 44 lie in a 
zigzag line horizontally and it is prepared toward the gravity direction the [ the 1st which is a gas 
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passageway at field 16a of the 2nd separator 16, and ], although it is prepared toward the gravity 
direction while 2 fuel-gas passage slots 60 and 62 lie in a zigzag line horizontally This is 
substituted, and the gas passageway of it that can be prepared in the fields 14a and 16a of the 
above 1st and the 2nd separator 14 and 16 toward the direction of antigravity, moving in a zigzag 
direction horizontally. Although the porosity siphon object 86 will be arranged in the upper part 
side of the 1st and 2nd separator 14 and 16 in that case, the same effects — the drainage 
nature of dew condensation water which piles up improves effectively by the capillarity of the 
aforementioned porosity siphon object 86 and pressure differentials, such as air — are acquired. 
In addition, the 2nd operation form or subsequent ones shown below is the same. 
[0048] Drawing 10 is the porosity siphon object 120 which constitutes the fuel cell stack 
concerning the 2nd operation form, and **** explanatory drawing of the 1st separator 14. In 
addition, the same reference mark is given to the same component as the fuel cell stack 10 
concerning the 1st operation form, and the detailed explanation is omitted. 

[0049] The porosity siphon object 1 20 is equipped with a metal 1 22, for example, the pipe made 
from SUS, and two or more wire rods 124 held in this pipe 122. This pipe 122 has two or more 
pores 126 in the periphery section, and it is constituted so that water may penetrate in the 
aforementioned pipe 122 from this pore 126. As for the wire rod 124, the shape of surface type 
has the shape of irregularity like the wire rod 90. 

[0050] some porosity siphon objects 140 which constitute the fuel cell stack which the porosity 
siphon object 130 which constitutes the fuel cell stack which drawing 1 1 requires for the 3rd 
operation form of this invention is **** explanatory drawing a part, and drawing 12 requires for 
the 4th operation form of this invention — it is **** explanatory drawing 
[0051] The porosity siphon object 130 has many pores 132, and while it is equipped with the 
square pipe steel 134 of a cross-section square configuration, and two or more wire rods 136 
arranged in this square pipe steel 134, the porosity siphon object 140 has two or more pores 
142, and it is equipped with the triangular cross-section triangle-like pipe 144 and two or more 
wire rods 146 held in this triangular pipe 144. A square pipe steel 134 and the triangular pipe 144 
are arranged in accordance with the corner configuration of outlet side oxidizer gas run through- 
hole 38b and outlet side fuel gas run through-hole 36b. 

[0052] Thus, with the porosity siphon objects 120, 130, and 140 constituted, water permeates 
from each pore 126, 132, and 142, and the same effect as the 1st operation gestalt is acquired - 
- water can be discharged smoothly and certainly by the capillarity of two or more wire rods 124, 
136, and 146, and the pressure differential of air. 

[0053] Drawing 1 3 is longitudinal-section explanatory drawing of the fuel cell stack 160 
concerning the 5th operation gestalt of this invention, this fuel cell stack 160 — an outlet side 
oxidizer gas free passage — a hole — 38b and an outlet side fuel gas free passage — a hole — 
the porosity siphon object 162 arranges to 36b — having — **** — the aforementioned 
porosity siphon object 162 — a pipe — a member 164 and this pipe — it has two or more wire 
rods 166 arranged in a member 164 

[0054] a pipe — a member 164 — an outlet side oxidizer gas free passage — hole 38b and an 
outlet side fuel gas free passage — a hole — while having formed two or more pores 168 in the 
portion arranged at 36b and enabling transparency of water, the pore is not prepared in the 
portion exposed to the exterior of the fuel cell stack 160 in addition, a pipe — although the 
member 164 is constituted in one, the shell which forms a pore 168, and the shell which does not 
have a pore may be prepared individually, and you may constitute so that they may be fixed with 
a joint etc. Moreover, a wire rod 166 may be substituted and various kinds of water absorption 
material may be used. 

[0055] Drayying 14 is longitudinal-section explanatory drawing of the porosity siphon object 180 
which constitutes the fuel cell stack concerning the 6th operation gestalt of this invention. This 
porosity siphon object 180 is equipped with the water absorption material 182 of the shape of a 
cross-section solid embedded with the gravity direction down side of outlet side oxidizer gas run 
through-hole 38b and outlet side fuel gas run through-hole 36b, and this water absorption 
material 1 82 is constituted by sponge etc. The upper surface of the water absorption material 
182 is set as the position in which is reached 2nd oxidizer gas connection passage 48, and the 
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predetermined crevice S is established from the 2nd fuel gas connection passage 66, and it 

becomes possible to prevent the adverse current of water. 

[0056] 

[Effect of the Invention] the free passage for passing reactant gas at the flank periphery edge of 
separator in the fuel cell stack concerning this invention — while shortHengthHzing the size of 
the height direction as much as possible by preparing a hole, thin shapeHzation is attained easily 
furthermore, a free passage — a hole — the porosity siphon object arranged inside — minding - 
- capillarity and the pressure differential of reactant gas — the aforementioned free passage — 
a hole — it becomes possible to discharge inner water smoothly and certainly Even if a fuel cell 
stack inclines and is arranged by the inclination of vehicles etc., while preventing the adverse 
current of the water to a gas passageway effectively and securing a power generation 
performance by this, it becomes possible to raise drainage nature sharply with easy composition. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is outline longitudinal-section explanatory drawing of the fuel cell stack concerning 
the 1st operation form of this invention. 

[Drawing 2] It is the important section decomposition perspective diagram of the fuel cell stack 
shown in drawing 1 . 

[Drawing 3] It is outline cross-section explanatory drawing of a fuel cell stack shown in dr awin g 
J . 

[D rawin g 4] It is transverse-plane explanatory drawing of the 1 st separator which constitutes 
the fuel cell stack shown in drawing 1 . 

[Drawing 5] It is transverse-plane explanatory drawing of one field of the 2nd separator which 
constitutes the fuel cell stack shown in drawing 1 . 

[Drawing 6] It is transverse-plane explanatory drawing of the field of another side of the 2nd 
separator of the above. 

[Drawing 7] They are the porosity siphon object which constitutes the fuel cell stack shown in 
drawing 1 , and tropia explanatory drawing of the 1st separator. 

[Drawing 8] some wire rods which constitute the aforementioned porosity siphon object — it is 
cross-section tropia explanatory drawing 

[Drawing 9] It is static pressure distribution explanatory drawing in the fuel cell stack shown in 
drawing 1 . 

[Drawing 10] They are the porosity siphon object which constitutes the fuel cell stack 
concerning the 2nd operation gestalt of this invention, and tropia explanatory drawing of the 1st 
separator. 

[Drawing 11] some porosity siphon objects which constitute the fuel cell stack concerning the 
3rd operation gestalt of this invention — it is tropia explanatory drawing 

[Drawing 1 2] some porosity siphon objects which constitute the fuel cell stack concerning the 
4th operation gestalt of this invention — it is tropia explanatory drawing 

[Drawing 1 3] It is longitudinal-section explanatory drawing of the fuel cell stack concerning the 
5th operation gestalt of this invention. 

[Drawing 14] It is longitudinal-section explanatory drawing of the porosity siphon object which 
constitutes composition for the fuel cell stack concerning the 6th operation gestalt of this 
invention. 

[DrayyiQg 15] It is tropia explanatory drawing of the collector concerning the conventional 
technology. 

[Description of Notations] 

10,160 — Fuel cell stack 12 — Unit fuel cell cell 
14 16 — Separator 18 — Electrolyte film 

20 — Cathode lateral electrode 22 — Anode lateral electrode 

a 36a — entrance-side fuel gas free passage — hole a 36b — outlet side fuel gas free passage — 
hole 

a 38a — entrance-side oxidizer gas free passage — hole a 38b — outlet side oxidizer gas free 
passage — hole 
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a 40a — entrance-side cooling-medium free passage — hole a 40b — outlet side cooling-medium 
free passage — hole 

42 44 — Oxidizer gas-passageway slot 46 48 — Oxidizer gas connection passage 
60 62 — Fuel gas passage slot 64 66 — Fuel gas connection passage 
80 82 — End plate 

86, 102, 120, 130, 140, 162, 180 — Porosity siphon object 

88 — Core material 

90,124,136,146,166 — Wire rod 

92 — Space 98,106 — Manifold shell 

100 — Outside shell 122 — Pipe 

126, 132, 142, 168 — Pore 

134 — Square pipe steel 144 — Triangular pipe 

a 164 — pipe — member 182 — water absorption material 



[Translation done.] 
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#7.»S?L3 8 bfcilUtiStt*. 

[0 0 4 0] :os&, SioHlfifii WPfliM 
te2r"J#X«a?L3 8 b fc*JLRSft*«#8 6 *«8B«3ft 
T*30, COffiPfflBftfl:^Xjga?L3 8 bfc«A$n 

9o*€ifa«i:«koTaau *hb*»9 orafcjg 

^■^lOtrll gHb^J#x&<fcUM-#x^\ 191: 
*Tck5&#JE#ft£;tLT^£„ Z.<Dtz&>. ma$m 
ft^J^xaa?L3 8 boao«OBE*3&*l'gffl5fllJ©EE*«t 

7K«#:8 6»^P B 19 2 fcj»A^nfc*«. ilt- 
A^[6](c^-rj;3tC, ft 1 X> h- 8 Offiih fft 

[0041] cnicto, * i ©3fe»»JBi?tt, ttjpffl 



«ft8 6C0€^ffl« : S^<!:CcDmPffliJg?{t;^J^7.^a?L3 
8 bft©£^©JEE#li<!:K:<fcoT, V"*— ;i/ \*<g#9 

8 rt©^?LHK*«fr i o 2«jicn»*^«i*fc#as 
[004 2] mnnrnxpyt; 1 0^*^13^® 

9v>? 1 OAWbtfe, ajPffi'JgHt&l#X£a7L3 8 

b tiAsn&**«» 2 BMMw#*«tiMi 4 4 fiutiass 

[0 0 4 3] $51;, #?LK»7M?fc 8 6 tt, B4KS 
■TJ;5»c, tBPfflijm^J^xaa7L3 8 b©m**[6]T 

flijTa>o^2 8Hb8J#x«iB)5£g&4 8 *»si«ra-r*{tB 

fc> tbiPffliJSSfl:3lJ^X*a?L3 8 b*n?®^C©JEH£ 

[0 0 4 4] $e>C$fc, HlfcjStMcSK:, 
^Hf#:9 8tt±*«iLTi5 0, ICY"*-;^ 
§^9 8l*I(ClHBSnTl/^^?LSK7K i l : #:i 0 2#, 
fflPffliJ^kSiJ^xaaa3 8 bJ:0fc±*f'gSftStl 
•5. CtlfCJ;D. Sll>H^l/-h8 0OffirtT7- 

;UKW#:9 8 SrU-f 7^ £ £fr~5Sm\Zti 0 , 

«5»**^^y^ 1 0£#©i«£*fa©^fe^Ai*<:& 

■Ts I»iiX^yi'10t*OK3*|Si4 

waa^eRA: u # izmmm \zmnz 1 n ? s 
n-s. 

[0 0 4 5] » l S2tc*TJ: 

Anll»^iI?L3 6a, APfflH6<t»l#X 
*a?L3 8 a, APflJ?fr3WW#ita?L4 0 a, ttiPffliJ^ 
3«#M?L4 0b, HJP«^^X*a?L3 6 b*«fc 

z*uj p mmtwix mmn 3 8 b mmmmx ? ? >? 
1 $(nmsfamim\zmrtt>*vz^%>. z.<Dtctb. mm 

aaa&K»t4s6JS**tt<. mtmmmk^v^ 1 0 

^#:©!fiSS*l^*"IRtt^ffiR^bb»att'bt» 5fiS 
OlSj±*»HSn, TOf2»4«?l!lXiS'->i7 l 0^:#:©«a 

[0046] ® 1 ©njtjBjiTtt. mammim 
mxxmmii3 e b&nz^xt>mmizmmyi<n>m^h 

fc. *?L«»*«ft:8 6 75VWytt©S^8 8$tLT 



(6) 
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[0047] $£K£fc, m i mi± 

14©I14 afc#X«EB&T***l:fe«fctf* 

1 6 ©ffl 1 6 a tC#7.fitg§T'&3?i! 1 £ .fctffg 2 
X»?tSS}»6 0, 6 2*»zk¥*lftKKff 

1 *5<fctf^2-fe/U — 9 1 4, 16©ffil4a, 16a 
!R*f*8 6B. ftlfeitfgBt/^-i'U. 16 

lint 

[0 0 4 8] 01 OH $2 0£%&£fcffi£ji|imS% 
^^y^S«Ha&"r**7LK«7kflf#l 2 O^ct^mi-fr 
/*]✓- 9 1 4©»«K^HT?*a. fcfc, IloUffif 

m\z&2>mmnm7.?v? i o tra-cD«ij«»*Kttw 

[0 0 4 9] *?LR!R;!Mf # 1 2 OH &Jg, GHAtf, 
SUSl©/H^12 2t. CO/^-f 71 2 2|*3fcJR£ 

12 2H *JB»l;:1inBc©?L8B 1 2 6 JfLTtJO, tK 
5&*d©?U|5l 2 6*^t9iB/W 71 2 2rttcajSbff-2> 
«fc5fC«fi£SnTI/^. »#12 4H i&§M*9 0 <h|WH« 

[0 0 5 0] El 1H *»^©»3©HSSJ^Iifr«^ 
«S»*»^^y^«**-ra*?L*K*«#:i 3 0©- 

4 0ffl-»sp^@-e*5. 

[0 0 5 1] ^?LK©*fr{£ 13011 £SSc©?Lgl$ 1 3' 

2 5tL, mWBafilMVi<DiiiW7 1 3 4 t, d©^/N- 
-f 7l 3 4rttE«Sn**»*0|(l»l 3 6i£M 
-5-*, #?Lff 14 011 «gc©?lgB 1 4 2 £ 
SL- ^TBH^PttWH^/t-f 71 4 4 t, CL©H£jA 

71 4 4rttiR*S*l*a[«:*0«S«l 4 6££fl|*. 

3. ft/H^l 3 4i3«fctf=fc/'H'7l 4 4H ffiP<9J 

»fl:si^fx3ia?L3 8 b&±mttPfflj8m#xgjidFL3 

[0 0 5 2] COipl;M$n5M«Wff 1 2 

o. i 3 ouiy; 1 4 o tii ^n-enoaas 126, 

1 3 2*>«fctfi 4 2a»s*>&*«au 1 2 

4, 1 3 6*J:^l 4 6©^««S*tS3a;©JE*|Si: 

k «t o t* * n m*^5tn t ^i±i -r % c: <t # ^, 
[0053] 01311 *%w<D%5<vmmMmiz&z> 



®nte7.?v? 1 6 0T11 aQ«»flrfB#*it«3FL3 
8 b <tttiPfll«S$f;tf;*SiB?L3 6 b t#JLK!R*ff# 1 
6 2 75tiHBStlT*3»3, Wie*7m8ft*W#: 1 6 2H 
/W 7BMJ 16 4t, HO/Vf 7BM* 1 6 4rtfcKB3 

n*«»*cD«i*r i 6 6 tzmriz, 

[0 0 5 4] /H^OT16 4H WPfflBfftad^^a? 
®?L3 8 b£J:tfffin«jfctt#*ga?l3 6 bKEB2 
n-5SB#fc:tg&©?LgBl 6 8 SrSgttTfc 9 , 7fc©jgil£ 
nIflBK-r*-36r, i 6 0 ©^gPKgM 

-rawa-tn ?Las**K^snTv^^. /w7 

»tf 1 6 4 IJ-f«l:l5£$tlTH5*5. ?LS$ 1 6 8 £ 

6**^*K«koTHJg-r*«t"5fc«fil6bTfe«fc^. * 
tc. Ml 6 6 tCftSLT&ffiWSfcMaSrfflUTfcJ; 

[0055] sun *¥£m<nm6<nmm&Wi\z&2> 
mmmmz? y 9 *#&s-r**?LK«*«# 1 8 0 <d& 

WEI&BJ0T&&O C©£JLM8!bMSfl: 1 8 0H ttiP 

«^b^j**xaii?L3 8 b*ct^mpffl«M^xaa?L 

Ml 8 2 £fift;lT*3D> ^©®*#18 2ll 0iJx.H 
X#>v#fC<fcoT«$£ftT^£. ©ZKM18 2©± 

»i f&2mkM%7>mmsiLi&4 8is£zfm2Mm%x 

a^SSBS 6 6 #"=>f9r/£©|5Mi1 S SfW?>fifil;^sn 
[0 0 5 6] 

rtu-?<DmfflH-mmmzKfofi7,&ffi-tfztb<Dmm?L 
-r^tifctc, jfaftwatasni. aa 

SJStfX <DiZJ]£ t \z <t o T milB^a?Lrt©* * Rit^ 

*«-r* title. «#«:*fifeT#*ttS*Bf=lfil±S 
[0®©ffi#^iftBj] 

[0 1] *56«©}B10||i6Jg||»r«S«SW««l^^y 
[0 2] 0 1 l=*-r*R»«»^ ^ y 9 ©S^«?#4ffl0 

[03] muz^-rmmmmx^y^^mmmmmmm 

[0 4] 01(C*-T^fl;) ! l!lX^>yi7*tg^-r-5^1-fe 

[05] 0 1 {c^-r^»m*x^<yi7^«^;-r-&m2 : t 
/ 1 u - 9 © - * © ffi © ie h m w 0 t* -5 . 

[0 6] BufB^2-tr/N°l/-^©te^©E©IE®iaBJ0T- 
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#4miftBJ0T&&„ 

[0 9] Hlfc*-r*l5»*«l^^y^l*30»ffi»*BlW 
0T&S. 

[010] *fSW©^2©S|jfi»JBK:«4j|!8»*«iX^ 

[011] *«MOSB3CD^tfi»!Bfc«S«S»«*X^ 
-5. 

[012] ^io$4€«tfI):i^i^i^^ 

So 

[013] *fBW©®5©**fi»|gfc:«a«S»*ft^^ 
[014] *fSW©fg6 0^«Hgtglc«*J|(S»*}lilX^ 

[01 5] ffi*a«K«Sft*«©**«att9iHT»S. 
[«F#©8tt9J] 

10,1 6 o-mmnmx?v2 1 2 

14, 1 6--feA°P-^ l 8-«#5fjR 



2 0-#V-F«1 



2 2-7/-HK 

3 6 b-WO« 

3 8 b-WafflK 

4 0 b-ffiP«f 
4 6, 4 

6 4,6 6 -mm 



3 6 a-AP«8*8»3SfXiia?L 

3 8 a-Aommitmxxmmii 

4 0 a-APfflftii^IM 
4 2, 4 4-Kft«^flEKjR 
6 0,6 2-«S»^^86K* 
8 0,8 2-X>h*yU-h 

8 6, 1 0 2, 1 2 0, 1 3 0, 1 4 0, 1 6 2, 1 8 

0 -*?L*«*flF#: 

8 8-SW 

90, 124. 136, 146, 166 •••»*} 

9 2-3SRS! 9 8, 1 0 6-V 

ioo -Mm# 1 2 2 -aw y 

126, 132, 142, 16 8 — ?U5B 

13 4 -fl/H y 14 4 -Hft/W 

1 6 4 -/W 1 8 2 



[01] 
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X 



(8) Wmm3-\ 18596 



[02] 

FIG. 2 m 
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[013] [m\5] 
F| G13 FIG.15 




/ 42 46 



